continuously stirred for 30 minutes and then concentrated to ∼30 mL using a rotary evaporator.
8
Cold acetone was added to precipitate the product and purified 3 times from H 2 O/acetone. Green The relative viscosity of the oxalic acid complex draw solutions compared to that of DI 6 water, η r , as a function of concentration was calculated using equation (1): respectively.
13
The osmotic pressures of the complex solutions were measured using a model 3250 14 osmometer (Advanced Instruments, Inc.). This device employed a freezing-point depression 15 method to measure the osmolality of a solution which was derived from the total solute 16 concentration. The osmolality was then converted to the osmotic pressure of the solution.
18

Characterizations of OA Complexes
19
Elemental analyses were performed on a Perkin-Elmer PE 2400 CHNS Elemental Analyzer.
20
Fourier transform infrared spectroscopy (FTIR) spectra were recorded on a Perkin-Elmer FT-IR
21
Spectrometer Spectrum 2000 in the range of 4000 to 400 cm −1 to determine the functional M A N U S C R I P T A C C E P T E D were employed during the experiments. All data were obtained from 3 parallel tests.
18
The water flux, J w , (L·m -2 ·hr -1 , abbreviated as LMH) was calculated from the volume change of the feed solution using equation (2) .
where ∆V (L) is the volume change of the feed solution over a predetermined time ∆t (hr) and A 
Oily Water Emulsion Preparation and Analyses
13
The oil-water emulsions were prepared by mixing petroleum and Tween 80 in a ratio of 9 to 14 1 in 500 mL DI water. The mixture was then blended by a high speed blender (Waring Products
15
Division, Torrington, CT, USA) for 3 minutes to acquire a stable emulsified oil-water solution.
16
The resultant emulsion was diluted to a desirable concentration with DI water. Fresh oil-water 17 stock solutions were prepared each day to minimize the effects of possible oil droplet 18 aggregation.
19
The oil rejection (R, %) in the FO process was determined by equation (4) (Zhang et al., 2014): 2016). 21 The dilute draw solution after FO processes (50 ± 0.5 ºC) were circulated through the 
Syntheses and characterizations
19
A series of OA complexes were synthesized via one-pot reaction with quantitative yields for 20 all substances. Table 2 shows the proposed structures and formula of these OA complexes. The 
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
11
The compositions of the OA complexes were determined by elemental analyses, FTIR and TGA 1 prior to FO experiments.
2
The FTIR spectra confirm the coordination between the oxalic acid ligand and Cr 3+ or Fe The TGA experiments reveal the composition of these OA complexes. with metal cores (Table 3(a) ).
19
Besides the change in acid-base properties, the solute solubility also varies remarkably when 20 proceeding from oxalic acid to its complexes. The OA complexes exhibit better solubility than 21 the oxalic acid under the same conditions. This is ascribed to a higher degree of dissociation of 22 carboxylic groups which leads to more ionic species present in the complex solutions. Therefore, the chromic complex exhibits a stronger degree of dissociation and higher solubility 10 than its ferric analogue. Their effects on conductivity and osmotic pressures will be discussed 11 below.
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
12
Both their neutral property in aqueous solutions and higher solubility make OA complexes 13 more suitable as draw solutes than their oxalic acid precursor. performance of OA complexes will be discussed in the following section. 
These OA complexes can produce high osmotic pressures due to the fact that each one of 13 them can dissociate into a multi-charged anion and K + /Na + /NH 4 + cations in aqueous solution. (Fig. 3) . Meanwhile, the chromic complexes generate higher osmotic pressures than 
FO Performance
10
The attributes of high water solubility and dissociation into multiple ionic species make the 11 OA complexes attractive candidates as draw solutes. (Fig. 4) , but inversely proportional to the order of their viscosity (Fig. 3) . to the unique spatial configuration of these OA complexes. As depicted in Table 3 (a), the X-ray and Fe 3+ are 6-coordinated in their OA complexes with an octahedral shape in the metal center.
13
The expanded structure significantly reduces the reverse diffusion of OA complex molecules to conditions. In addition, compared to NaCl, all OA complexes under both the FO and PRO modes 13 exhibit insignificant reverse fluxes (Fig. 6(b) ). Therefore, the use of these OA complex draw at higher oil concentrations due to the more severe fouling problem under the PRO mode.
14 Similar to the previous observation when using DI water as the feed (Fig. 6) 
19
As fouling is a more severe problem in oily wastewater reclamation than in the treatment of concentration was maintained at 1.0 M during the entire test with the aid of a conductivity meter.
5
The FO performance as a function of time is summarized in Fig. 8 . The water fluxes are 6 nearly constant when using DI as the feed and NH 4 -Cr-OA or NaCl as draw solutes. Consistent solutes. 29 In contrast, the NaCl concentration in both feeds increases dramatically due to the 20 significant NaCl reverse diffusions, in line with those displayed in Fig. 3 and 4 . The NaCl 21 concentration in the feed water is higher than that in oily water due to a slightly lower NaCl M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT
20
reverse diffusion in the latter. This is consistent with the aforementioned observation in Fig.   1 
7(d).
2
As shown in Fig. 8(c) , the final oil concentrations in the feeds increase to almost two times 3 of the initial concentration after 10-h experiments for both NH 4 -Cr-OA and NaCl cases. 
OA Complex regeneration
12
MD was proven to be effective to regenerate OA complex from its diluted solution in our 13 previous study (Ge et al., 2016) . As all of the OA complexes in this study exhibit good thermal 14 stability (Fig. 2) , the regeneration of OA complexes after the FO experiments were also carried 15 out through MD processes in this work. 
